To evaluate the incidence and severity of ventricular arrhythmias (VA) in a large group of patients who underwent corrective surgery for tetralogy of Fallot (TF) more than 4 years previously (mean age at surgery: 6 years 5 months), cardiac catheterization and cineangiography as well as 24 hour ambulatory Holter electrocardiography (HE) were performed in 45 patients.
SUMMARY
To evaluate the incidence and severity of ventricular arrhythmias (VA) in a large group of patients who underwent corrective surgery for tetralogy of Fallot (TF) more than 4 years previously (mean age at surgery: 6 years 5 months), cardiac catheterization and cineangiography as well as 24 hour ambulatory Holter electrocardiography (HE) were performed in 45 patients.
Fifteen (33%) of the 45 patients had VA of Lown grade 2 or greater. Patients with VA (group I) were found to be significantly older at surgery than patients without VA (group II) (p<0.05). There were no significant differences in the ratio of postoperative right and left ventricular systolic pressures (RVSP/LVSP), and also right ventricular ejection fraction (RVEF) between the 2 groups.
As far as we know, none of our patients has suffered a sudden late death after repair of TF. Still, the overall incidence of VA was significantly high.
Additional Indexing Words: Tetralogy of Fallot Ventricular arrhythmia Holter monitoring T has been reported that 1 to 6 percent of patients after surgical repair of tetralogy of Fallot (TF) have suffered a late sudden death,1)-5) and ventricular arrhythmias (VA) which are common in postoperative TF patients, have been considered as a cause.1)-4) However, factors which predispose to the high incidence of VA in patients after TF repair remain controversial and previous reports suggest that early surgery may reduce the occurrence of this late complication.1)-4), 6)-8)
We Severity of VA by HE (Table I) Clinical/hemodynamic characteristics and late VPCs on HE (Table II) : Of 45 patients evaluated, there were 25 patients with late VA (group I) and 20 patients without VA (group II) on HE. The age at surgery was significantly higher in group I (p<0.05). The interval from surgery was also longer in group I, but there was no significant difference between the 2 groups. Right ventricular end-diastolic volume (RVEDV) was significantly increased in group II (p<0.05).
Operative methods and late VPCs: According to the operative reports, all of the patients received right ventriculotomy, and neither the use of an outflow patch nor reoperation was significantly related to VPCs.
DISCUSSION
Earlier studies revealed that 30 to 75% of late deaths in patients after repair of TF were sudden, and arrhythmias, especially ventricular arrhythmias (VA), have been considered to be the cause.1)-5) In our series, VPC was detected with HE in 25 (56%) patients out of 45 in total, but it was found on standard 12-lead ECG in only 5 (11%) patients. Brodsky et al detected VA with HE in 25 (50%) of 50 healthy medical students, but they reported that the incidence of multifocal VPCs was 12%. In our study, 24% had VA of Lown grade 3, i.e., multifocal VPCs or greater (Table I) , indicating a clear difference from healthy subjects.
The fact that all 3 patients with VA of Lown grade 4-b, i.e., short runs of VPCs on HE had less than one hundred VPCs per day in total and that 2 of 3 patients had no VPC on standard 12-lead ECG and were completely free from subjective symptoms and complaints, suggests the necessity of careful observation postoperatively, even of patients with few PVCs. Dunnigan et al11) also stated that ambulatory ECG monitoring was normal in 2 of 3 patients and none of them had symptoms of exercise intolerance or congestive heart failure before the development of symptoms of life threatening ventricular tachycardia.
The incidence of 33% of VA of Lown grade 2 or greater in our patients is slightly lower but still comparable to those reported by Wessel et al12) and Kavey et al, 13) who noted VA of Lown grade 2 to 4 with HE in 41% and 42% of their patients after repair of TF, respectively. The incidence is even higher in the study by Rosing et al who reported that 67% of their patients showed VA of grade 2 or greater after repair of TF.14)
Katz et al15) reported that the age at surgery for TF largely influenced the occurrence of arrhythmias after operation, and that the frequency of arrhythmias in the patients operated on at 30 years of age was 17 times greater than that of patients who were 15 at the time of surgery. Similarly, patients who were 5 years of age at surgery had 1.4 times the frequency of arrhythmias seen in patients 2 years of age at surgery. Although our patients underwent corrective surgery at relatively younger ages compared to the previous reports1)-4), 6), 12)-15) and none of them has succumbed to sudden late death, still the overall incidence of VA was significantly higher than normal. Recently, Sullivan et al7) reported that VA was already present preoperatively in 8 (45%) of 18 patients in an older group aged 13 to 43 years at the time of surgical repair and that VA could be part of the natural course of the disease and early surgery may reduce the occurrence of this late complication.
James et al16) stated that the average age of patients at surgery for TF who showed VA on postoperative exercise testing was 15.6 years and that the VA at the exercise test reflected impaired cardiovascular function, i.e., depressed right ventricular function. But Deanfield et al8) stated that late VA is related to the timing of surgery rather than to the operation itself or to residual hemodynamic abnormalities. In our study, also, there were no significant differences in the ratio of postoperative right and left ventricular systolic pressures (RVSP/LVSP), and right ventricular ejection fraction (RVEF) between the 2 groups.
VA in patients after repair of TF is closely related to the age at the time of surgical correction and no subjective symptoms and signs and/or no arrhythmia on a 12-lead standard ECG does not necessarily mean a low risk of developing a fatal arrhythmia. The higher the age at surgery and the longer the postoperative interval, the more careful a follow-up, especially rhythm evaluation, is necessary for all patients after repair of TF, regardless of clinical symptoms and signs.
